Granulomatous appendicitis is uncommon. It can be caused by infectious or systemic disorders, such as Crohn's disease (CD) and sarcoidosis. It is therefore essential to investigate systematic causes of granulomatous appendicitis after surgery by appropriate examinations. It is also rare for acute appendiceal inflammation to develop due to active CD. We herein report a case of CD presenting as granulomatous appendicitis. The patient was a 28-year-old man who arrived at the emergency room with right lower abdominal pain. Computed tomography showed a low-density lesion with a clear boundary and a small high-density spot in its center behind the cecum. Acute appendicitis with abscess formation was suspected and conservative treatment was started. After 3 consecutive days of conservative treatment there was no improvement in his condition. We therefore performed open appendectomy. Histopathological examination showed numerous noncaseous epithelioid granulomas in the wall of the appendix. Specific staining revealed no evidence of acid-fast bacilli or fungi. During follow-up after discharge, colonoscopy demonstrated erosion from the cecum to the transverse colon. A colon biopsy showed severe inflammation with cryptitis, Paneth cells, and a granulomatous lesion. The patient was therefore diagnosed with CD and treatment with mesalazine was started. Careful examination is necessary to diagnose and properly treat patients with granulomatous inflammation of the appendix.
Introduction
Granulomatous appendicitis is a rare disease [1, 2] . It can be caused by infections, including Mycobacterium tuberculosis, Yersinia pseudotuberculosis, parasites, and fungi or have noninfectious causes, such as Crohn's disease (CD) or sarcoidosis [1] . It is therefore essential to systematically investigate the causes of granulomatous appendicitis after surgery by performing appropriate examinations. Granulomatous appendicitis is considered to be a manifestation of CD, and approximately 5-10% of patients with granulomatous appendicitis have been reported to develop CD [3] .
CD is a chronic inflammatory disease that affects all parts of the gastrointestinal tract, from the mouth to the anus. However, it is rare for active CD to cause acute inflammation of the appendix [4] . We herein report a case of CD presenting as granulomatous appendicitis.
Case Report
A 28-year-old man presented to the emergency room with right lower abdominal pain that had persisted for 2 weeks. His past and family histories were unremarkable. On examination, he had right abdominal pain without muscular resistance, with a temperature of 38.8°C, a blood pressure of 144/92 mm Hg, and a pulse of 108 beats/min. His white blood cell count was 15,200/μL and his C-reactive protein level 14.60 mg/dL. Computed tomography showed a low-density lesion with a clear boundary and a small high-density spot in its center behind the cecum ( Fig. 1 ). Based on these findings, acute appendicitis with abscess formation was suspected and conservative treatment using antibiotics was started. His condition showed no improvement after 3 consecutive days of conservative treatment; thus, we performed open surgery. First, mobilization of the cecum was performed and the abscess was released. The appendix was inflamed and adhered to the ascending colon. Appendectomy with drainage of the abscess was performed. Operative time was 126 min and blood loss was 203 mL.
Histopathological examination revealed prominent lymphoid hyperplasia and numerous noncaseous epithelioid granulomas in the wall of the appendix (Fig. 2 ). Specific staining revealed no evidence of acid-fast bacilli or fungi. Culture of pus taken intraoperatively for microbiological evaluation grew Streptococcus constellatus.
The patient made an uneventful recovery without paralytic ileus and was discharged on postoperative day 14. During follow-up after discharge, the patient underwent a T SPOT assay, which excluded the presence of tuberculosis. Total-body computed tomography revealed no signs of sarcoidosis. Total colonoscopy demonstrated erosion from the cecum to the transverse colon. A biopsy from the terminal ileum revealed chronic inflammation with lymphocyte-based inflammatory cells, and a biopsy specimen from the colon showed severe inflammation with cryptitis, Paneth cells, and granulomatous lesions (Fig. 3 ). Based on these findings, he was diagnosed with CD and started on treatment with mesalazine.
Discussion
Granulomatous inflammation of the appendix is rare, with a reported frequency of <2% in appendectomy specimens [1, 2] . It can caused by infections, including M. tuberculosis, Y. pseudotuberculosis, parasites, and fungi or have noninfectious causes, such as diverticulitis, foreign body reactions, tumor, CD, and sarcoidosis [1] . Idiopathic granulomatous appendicitis is a very rare disease. There are many reports of granulomatous inflammation of the appendix associated with CD.
CD is a chronic inflammatory condition of the gastrointestinal tract. CD found in the appendix is generally classified into two types. One is appendiceal CD, which only develops in the appendix; the other is appendiceal involvement of CD, in which inflammation spreads to the appendix in patients with cecum and ileum-type CD [5] . Meyerding and Bertram [6] reported the first case of isolated appendiceal CD in 1953. The incidence is reported to be 0.1-2.0% [7] . Appendiceal CD is associated with a lower rate of recurrence and a better prognosis than CD developing in other gastrointestinal sites [8, 9] . Distinguishing between idiopathic granulomatous appendicitis and appendiceal CD is not easy, and long-term follow-up may be necessary. On the other hand, the incidence of appendiceal involvement of CD is reported to be 25% and the recurrence rate in patients with this condition is reported to be 15-20% [4, 10] .
Our patient was considered to have colorectal-type CD based on the colon biopsy results and was asymptomatic for a long time prior to hospitalization. Although he developed typical symptoms of acute appendicitis for the first time, abdominal pain and diarrhea are considered to be the initial symptoms of CD, and it is rare for acute inflammation to first develop in the appendix in patients with active CD [4] . Therefore, he underwent appendectomy with drainage of the abscess under a clinical diagnosis of acute appendicitis. Since his pathological results showed granulomatous inflammation of the appendix, we could detect CD in the early stage by performing a detailed examination after the operation and start treatment promptly. CD is reported as an etiology in approximately 0.128-0.4% of patients who undergo appendectomy with a diagnosis of acute appendicitis [5] . Although rare, CD may cause acute appendicitis; thus, careful examination of pathological specimens after appendectomy is necessary.
In summary, we described a case of CD presenting as granulomatous appendicitis. We should suspect CD and need to perform detailed examinations to facilitate its diagnosis and treatment when patients present with granulomatous inflammation of the appendix. 
